Regulation of neuromuscular transmission by neurotrophins.
Motor units comprise a motoneuron and the muscle fibers it innervates. Neuromuscular transmission is tightly regulated to match the activity of individual motor units. Activity-dependent release of neuromodulators at the neuromuscular junction (NMJ) determines the efficacy of transmission. The neurotrophins brain-derived neurotrophic factor (BDNF) and neurotrophin-4 (NT-4) are produced by motoneurons and muscle fibers, and their release by skeletal muscle is regulated by muscle activity. BDNF and NT-4 enhance both spontaneous and evoked synaptic transmission at NMJs via activation of the tyrosine kinase receptor B (TrkB). Improvements in neuromuscular transmission may result from increased release of synaptic vesicles, either by presynaptic alterations in Ca(2+) transients or facilitated vesicular exocytosis. In fact, BDNF potentiates intracellular Ca(2+) release presynaptically and BDNF-induced TrkB activation also results in phosphorylation of synapsin I via mitogen activated protein kinase, which increases the number of synaptic vesicles available for release. Neurotrophins may also regulate synaptic transmission at the NMJ by increasing local release of neuregulin or other nerve-derived modulators. We review recent studies on the regulation of neuromuscular transmission, the motor unit-specific properties of NMJs and the effects of neurotrophins on synaptic efficacy at the NMJ.